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MATHEMATICS for Class XI|

CBSE - 2010
Delhi

Max. Time : 3 hrs. Max. Marks : 100

General Instructions :

0)
(if)

(iii)

All questions are compulsory.

The question paper consists of 34 questions divided into 4 sections — A, B and C. Section A comprises of ten
questions of 01 mark each, Section B comprises of twelve questions of 04 marks each, Section C comprises of
seven questions of 06 marks each.

Use of calculators is not permitted. However you may ask for mathematical tables.

Q1.

Q2.

Q3.

Q4.

Q5.
Q6.

Q7.
Q8.

Qo.

Q10.

Q11.

Q12.

SET — |

SECTION A’

| X _1| o)
What is the range of the function T(X) = x-1

JéJ?

1
What is the principal value of SI" [—7

coso —sina . . .
fA= » then for what value of o is A an identity matrix ?

sina.  cosa
0 20
What is the vlaue of the determinant i g g ?

log x
Evaluate J‘de
X
What is the degree of the following differential equation ?
2 2
SX[d—yj —d—y—6y: log x
dx dx?

Write a.vector of magnitude 15 units in the direction of vector j—2j+ 2k.
Write the vector equation of the following line :

X=5 y+4 6-z
3 7 2

1 2)(3 1) (7 11 .
If 3 4)l2 5/ |k 23) then write the value of k.

What is the cosine of the angle which the vector +/2i + j+k makes with y-axis ?

SECTION "B’
On a multiple choice examination with three possible answers (out of which only one is correct) for each of
the five questions, what is the probabilities that a candidate would get fou or moer correct answers just by
guessing ?

Find the position vector of a point R which divides the line joining two points P and Q whose position vectors
- - - -
arew (2a+ b) and (a—3b) respec-tively, externally in the ratio 1 : 2. Also show that P is the mid point of the

line segment RQ.
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Q13.

Q14.

Q15.

Q16.

Q17.

Q18.

Q19.
Q20:

Q21.

Q22.

Q23.

Find the Cartesian equation of the plane passing through the points A (0, 0, 0) and B (3, -1, 2) and parallel to
X-4 y+3 z+1

1 4 7
Using elementary row operations, find the inverse of the following matrix :

2 5

1 3
Let Z be the set of all integers and R be the relation on Z defined as R = {(a, b) : a,beZ, and (a -b) is
divisible by 5}. Prove that R is an equivalence relation.

line

- 1  _1(1-X
Prove the following : tan 1&:?:05 1[mj xe(0,1)

OR
Prove the following :

cos [Ej +sint (Ej —sin~t (Ej
13 5 65

Show that the function defined as follows, is continuous x = 2, but not differentiable thareat

3x-2 , 0<x<1
f(x)= 2x2-x , 1<x<2

5x—-4 , Xx>2
OR
d I
Find d—i if y:sin‘l[xxll—x —Jx 1—x2}
indx -4
oS8t
Evaluatej 1— cosdx
OR
1-x2
————=dXx
Evalaute -[x(l—Zx)

/3 SiN X 4+ €0S X
Evaluate v[n/G m

Find the points on the curve y = x? at which the slope of the tangent is equal to the y-coordinate of the point.

d
Find the general solution of the differential equation X log X'd_z +y= e log x

dx

OR
Find the particular solution of the differential equation satisfying the given conditions :

d
d_iz: ytanX, given that y = 1 when x = 0.

Find the particular solution of the differential equation satisfying the given conditions :

x2dy + (xhy + y?)dx =0

SECTION 'C'
A small firm manufactures gold rings and chains. The total number of rings and chains manufactured per day
is atmost 24. It takes 1 hour to make a ring and 30 minutes to make a chain. The maximum number of hours
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Q24.

Q25.

Q26.

Q27.
Q28.

Q29.

Q7.

Q11.

Q14.

Q18.

Q20.

available per day is 16. If the profit on a ring is Rs. 300 and that on a chain is Rs. 190, find the number of rings
and chains that should manufactured per day, so as to earn he maximum profit. Make it as an LPP and solve
it graphically.
A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards aer drawn at random
and are found to both clubs. Find the probability of the lost card being of clubs.

OR
Froma lot of 10 bulbs, which includes 3 defectives, a sample of 2 bulbs is drawn at random. Find the probability
distribution of the number of defective bulbs.
The point A(4, 5, 10), B(2, 3, 4) and C(1, 2, —1) are three vertices of a parallelogram ABCD. Find the vectors
equations of the sides AB and BC and also find the coordinates of point D.

Using integration, find the area of the region bounded by the curve x?2 = 4y andthe line x = 4y — 2.
OR

xtan x

T
———dx
Evaluate J(;sec X + tan X

Show that the right circular cylinder, open at the top, and of given surface area and maximum velume is such
that its height is equal to the radius of the base.

Find the values of x for which f(x) = [x(x — 2)]? is an increasing function. Also, find the points on the curve,
where the tangent is parallel to x-axis.

Using properties of determinants, show the following :

(b+ c)2 ab ca
ab (a+ c)2 bc |=2abc(a+b+ c)3
ac bc (a+ b)2

SET =l

Find the minor of the element of second row, and third column (a,3) in the following determinant :

2 -3 5
6 0 4
1 5 -7

Find all points of discontinuouity of f, where f is defined as follows :

[x]+3 , x<-3
f(X)=q =2x , -3<x<3
6Xx+2 , X>3
OR
dy

Find —

it y = (cosx)* + (sin )Y,
dx

3ab . i L
Let « be a binary operation on Q defined by a«p = 5 show that = is commutative as well as associative.

Also find its identity element, if it exists.

X

T
Evaluate Il+ Sinx dx
0

Find the equations of the normal to the curve y = x® + 2x + 6 which are parallel to the line x + 14y + 4 = 0.
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Q23.

3
Evaluate J'(3x2 +2x) dx
1

OR

2 2
XOY Xy
Using integration, find the area of the following region : {(x, y) 9t S 1< 3" E}

Q29. Write the vector equations of the following lines and hence determine the distance between them :

Q1.
Qo.

Q11.

Q14.

Q17.

Q19.

Q23.

Q24.

X-1 y-2 z+4 x-3 y-3 z+5

2 3 6 4 6 12

SET -1l
Find the principal value of sint [%) +cos ™t (—%)

If A is asquare matrix of order 3 and | 3A | = K|A|, then write the value of K.
There are two Bags, Bag | and Bag Il. Bag | contains 4 white and 3 red balls while another bag |l contains
3 white and 7 red balls. One ball is drawn at random from one of the bags and it is found to be white. Find the
probability that it was drawn from Bag |.
Prove that : tan™(1) + tan1(2) + tan 1(3) ==
OR
1 x-1 qf X+1) w ..
If tan™"| —= [+tan""| —= |=~= find the value of x
X—2 X+2) 4

Show that the relation S in the set R of real numbers definedas S = {(a, b) : a,b ¢ Rand a< b3} is neither
reflexive, nor symmetric nor transitive.

xX-=7
Find the equation of tangent to the curve ¥ —m’ at the point where it cuts the x-axis.

Find the intervals in which the function f given by f(x)=sinx—cosx, 0<x <2x is strictly increasing or
strictly decreasing.

4
Evaluate J.(x2 —Xx)dx as limit of sums.
1

OR
Using integration find the area of the following region : {(x, y):|x —-1|<y <+/5- XZ}
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ANSWERS
SET-I
2
11,13y 2 F 3.a=0° 4.8 5. (99" ¢ 6. Degree = 1
7.51-10j+10k 8. (5i—4j+6k)+A@Bi+7j-2k)  9.k=17 10. 1 1. 4

- 1

-> - _ A—1: 3 1
12. 50,y 18.x-19y-11z=0 14 1 2| ORI 5 T 2
1 3 2sin~1(x3-1
18. eXcot2x +c OR §x+log|x|—zlog|1—2x|+c 19. 2sin > 20. (0, 0), (3, 27)

21.-2logx-2+Cx OR y=secx 22. y4+2x= 3x2y 23. Max. profit is rs. 5440 when x = 8,y = 16

x [0]1]2

24.55 OR [p(x) SLRpry 25.(3,4,5)  26. 9s0.units OR Z(n-2) 28.(0,0), (1+1).(2, 0)
SET-II

7.13 11 OR (608 {logx ~x tanx]—(sin ) | o9 - 80 | 8.4 20.x 14y +86= 0

23.34 OR 3(%—1)sq. units 29, @units
SET-lII

T —_— 0 B L —_
13 9.K=27 1. & 14. OR X5+ 19.x-20y-7=0
23.inc. [0,35|U[ZE, 27, dec. [%, 12 ] 24,2 OR —%+%(sin‘1%+sin‘1%)sq units
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